locations near mine shafts, pits, or tunnels; (4) areas along surface bodies of water; or (5) regions in the vicinity of other types of geologic discontinuities (faults, folds, changes in aquifer thickness, etc.)* The data are then used to construct water-level maps from which the hydrogeologic conditions of the site, including the direction and the rate of ground-water flow, can be inferred.
Care must be taken to ensure that wells are completed in ways that provide hydrologic data specific to the problems under study. Pertinent aquifers must be open to the wells, and other sources must be sealed off. To ensure dependable data, the drilling and installations should be supervised by hydrogeologists responsible for the research.
Water Levels
Regular monitoring of water levels in observation wells is used to determine the effects of coal mining and reclamation, waste disposal, or pumping on the direction and magnitude of ground-water flow. Water levels are used to prepare maps showing the ground-water flow conditions. In the case of coal mining, measurements made during mining and reclamation are used to determine changes in the pattern of flow and to predict future hydrologic impacts. Continued monitoring after reclamation can also be used to determine the long-term effects of coal mining.
Aquifer Tests
Tests of the hydrologic characteristics of aquifers in the vicinity of the coal mine or waste disposal sites determine how well the aquifers store and transmit water. The test can determine such things as the amount of water that will have to be pumped from mine pits or tunnels and the rate at which chemically altered water may move away from the site.
The most widely used method for determining the storage and transmission properties of an aquifer is a pumping test. This test may be conducted in a single pumping well or observation well or in a pumping well and a series of observation wells. Pumping tests are conducted by pumping at a constant rate or in a series of stepped rates. Alternatively, the water level in a well may be changed instantaneously by adding or removing a slug of water (slug test) . Theoretically, the change in water level over time can be used to determine the transmission properties (transmissivity) and storage characteristics (storage coefficient) of an aquifer. Often, aquifers associated with coal deposits have low transmissivities and are extremely sensitive to slight changes in pumping rates. The aquifers can be tested more reliably by noting the recovery rate of water levels after pumping ceases. Other methods for determining aquifer characteristics are shown in Table 6.1. The methods are based onl in each aquifer and to document the quality of the ground water after it has passed through the site. Additional wells are placed near hydrologic boundaries, flow discontinuities, or other critical areas, such as (1) zones of ground-water recharge or discharge; (2) regions up gradient of important water-supply wells; (3)on their existence, depth, and usage is gathered) and, in some cases, the wells are sampled for water-quality analyses. Although numerous wells for domestic or agricultural use may exist in an area, detailed information on the geology and pumping interval forhe surface as acid runoff.aimed land may be less susceptible to salinization
